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Background

In order to incorporate computational models into the clinical industry, a thorough 
understanding on the uncertainty introduced by the model inputs is mandatory. 
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Introducing an in-silico product on the market requires FDA or EU MDR approval, which is 
obtained after a verification and validation procedure. This process requires stablishing 
tolerances and deviations margins on the software’s output.
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Workflow



CT Scan segmented by 15 independent groups. 

Quantification of the geometric variability.

Run steady and transient CFD analyses.

Quantification of the variability on hemodynamic variables.

Workflow
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the segmentation
method.
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Hemodynamic Variability: Steady



Hemodynamic Variability: Steady

Analysis of WSS, pressure drop, and outlet velocity 

Setup:

 3 steady state case: 50, 100 and 150 ml/s

 Outlet pressure = 80 mmHg

 Laminar

 Carreau non-newtonian fluid
(ρ = 1056 kg/m3,µ∞ =0.0035 Pa·s, µ0 =0.056 Pa·s, λ =3.313 s, n=0.3568)

80 mmHg

Mass flow inlet



Hemodynamic Variability: Steady 50 ml/s

Wall Shear Stress - Mean Wall Shear Stress - σ [Pa][Pa]
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Hemodynamic Variability: Steady 150 ml/s
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Hemodynamic Variability: Transient



Hemodynamic Variability: Transient

Analysis of TAWSS, OSI, pressure drop, and outlet flux.

Setup:

 Inlet: imposed mass flow profile

 Outlet pressure constant = 80 mmHg

 Laminar

 Carreau non-newtonian fluid:
(ρ = 1056 kg/m3,µ∞ =0.0035 Pa·s, µ0 =0.056 Pa·s, λ =3.313 s, n=0.3568)

 4 cardiac cycles

80 mmHg



Hemodynamic Variability: Transient

Time Average WSS - Mean Time Average WSS - σ [Pa][Pa]



Hemodynamic Variability: Transient

Oscillating Shear Index - Mean Oscillating Shear Index - σ [Pa][Pa]



Hemodynamic Variability: Transient
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Future Works

Combined analysis of volume segmentation variability and MRI flux variability

Effect of smoothing

Comparision of segmentation methods: manual, semi-automatic, automatic

FSI
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